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Abstract of JP10006051 

PROBLEM TO BE SOLVED: To judge during 
laser beam welding that welding is not suitably 
execut ed by judging it as a defect when a 
frequency distribution based on the mea sured 
result of plasma light beam in the case of welding 
two or more works is the same as a previously 
stored frequency distribution in the quality 
inspecting method of laser beam welding. 
SOLUTION: A differential amplifier 12 for taking 
out only a luminous signal in the inner part of a 
keyhole from signals from sensors 10a and 10b 
is provided with in order to measure the luminous 
intensity of plasma light beam. A signal from the 
differential amplifier 12 passes through a band 
path filter 13 and inputted into a personal 
computer 1 1 via a converter 14. The frequency 
distribution being a reference forjudging the 
quality of welding is previously stored in the 
personal computer 1 1 , and the quality at the time 
of welding is judged by comparing with the 
measured result. A laser beam light 2 required for 
welding is irradiated from the upper side of a 
work 1a. Sensor 10a and 10b are provided in the 
position where an elevation angle from the 
surface of the work 1a in the laser irradiating side 
is different. 
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T. »tf»6.n/cflift«fc»ffli)Wfl9BB»l BBiftS«fCB2ttL/ 



mm i, % m%m 2 EtnaM-eiata o /c««[«»w i & a 

[0 0 12] *>c±fBaW*j»fS , r*/cJ6cr>«*TB4iB 
«<Z)*»?B«, U- 1f^©BKCT?**^X^:ft©» 

*sfta:«'aMer * c i cc j: x , *j>& < <t *> 2 twa±© 
2>tab<Dj5&Xib o r . 8ulB4>ft < t & 2 tfcfcfci'©? - 

^7X7^g« 10 

^ffi©*©»ffi©H«»©!±ta^ 

i j±i$t& c i tcck 0 *«<dA5*«5er * c i 
[00 1 3] sytjifflaw^afiR-r^/ctofow^SBfl 

*R©#»BJifcJ:; - U- If i8J8©BStc-C #' £ 77X7^^ 
#»ft£«Jffi-r ^ C i ici ,t *i>fc < <t 2 tfcfelk© 

u^if^$n^>^<D D a pM^^s-r 

««*WM*HJ*« i ; ^D D p^©M^H^«feT 
i * ^NlAfk^ff «f era U A«» Btt*« 

ByiBJi&»^#^ 

t , OTBSt* ia»»^*iBtt*S«:iBttS *i x 1 » £ jg« 
si , * lift-r * c <b *«p»i -r £ u - if »fficDo°pHi* 

[0014] */cJ^aeW*'^r*Vt«&©»*3H6iB 

«t<D*^nj«, u-if^c6tetcr*^^^Xv7fecr)|% 30 
:**ffi£8W5e* & C i Kic): or, fc 2'tW&Lb© 

^/c^sr^ot, wgB^^x^*o»*«ffi**J 

A^k*«^a«BE*»i; *JWBTSCi**WRi 
T£ u~if«!S©n°n»«SR»r*^ 

[0015]$ fcfc \ ' »*JH7 SB3tt<D*»Mtt, HUEBufl 40 

5 £ /c « 6 BBK<D««;CC*J I > T , JittB«5£^jgW* , 
9 - ^ ^BS^ 6 ©Wft £ 2 6 n/c 2 00 

>1f ic J: o r ?S 6 tx/c 2 o©M *f#> h * - * -;VfWS© 

-r* ^-if^©fl*i«B£*Bttr**'. 

[0016] 

[*W©»*] JW-iiOJ: tc«fiR3*i/c*:»^tCcfcti 

[ 0 0 17 ] 1 nmcommicjrMtf* ^abu- so 



^H^F 1 0 -6 0 5 1 

6 

If JBMM© v - ©« ;* <L is] 0,1 3 ©^©ig^Sfc&ffi 
£f Bt£ 0 T 4c5 £ , 2 t&Ja ±0 V - £ ««S C /c|^ 

^SBttOT4sC^<:ja«»^iHDi«^CCttcn*^ 

rt^j:c»ci^u-if?S«*cc*jwr*ci**r#SJ: 

[00)8] S»*JB2BB«©*:#feWtcj;nW, ?«>?SJ$ 
2 fe«±CD 9 - * *-&it U /c» 3 <D*m<D \y - If 

^o^^^^^isra L/T4ji>/cjg?fi»^Nij i"ia o 
t f *> nr c ^ g i ^ u - irm& * cc« Wr-r ^ 

[0019] I9*JS3SBtS<02|s:»q8K:j:ti«/ ^«>. u 
-If JWWflBO-17 - ^"©19 S iP 0/?$<X)#*4O U-lf jg 
i. *»r*2tW5Lh©'7-^*^r 

et i/ /en # i ^ i/ 1 > tm© u - if mmn<o mmaifm t. 
zam t> r *3 ^; tc 2 tstiyit© ^ - ^ * o /c 

^tf>ifitt l> r i^/c u '- if WIJ»4©ll«M^<i: ra 
Dig^tC « C n ^r^FM <b *IJ^ L . * /clBtf U T 4d C ^ /c^ 
ftW 3 ©**»©®«»^ffi i K Di#£&C fcfc C n^rH$f i 

[0020] fS^4ta^<D^pj^cfcn^, ^< t 
&2mjL±<Dy~p*mtixv~irigm?2>fts v^x 

^feffi^/cSHPffl i tt«r & C i K: J: r&mvR&Z: 
[0 0 2 1 ] «*Jl5iB*©**iatci:*a« % iU^JS 

gBtt^s cc ^^saffi ^ntc^aigi ^ z>m i 

*tt«fr ^> C i tc J: 0\ mtoiSty&tc V-V<D U 
^©n a p^^3£-r-2>c<lLiL/<icD"e, *©i8fi6rtsft» 

[0022] f,mme?,m<D^mm^jrMu. mm&m 

tcj; 0MD$©7 7'X7^<?)M»S i &iSl l F 
^*x:7 ^ ;i/^tc J:^r^^/tJ?3jK«^©fi-^©^B5( 

Dai, ■«3e*s* j , WL^mLtim^om-jjm^^ 
&tcmmm t ttwrr ^> c i k j: o «sg©ft5*r*ijs-r & 

C i i U/c©T, ^p a u M©^M^ U^"!f*«*cc, 
[ 0 0 *2 3 ] i»*i!i7 8B«©*"l%93«:J:ii«, fiui?Bsfl3< 



7 

^Tt^&CDff 6 * - * - iUrtSKD 7* 5 X-^^CC <£ 

-sa*ssuE©**iRo arc t <t i/cot, 3&ifMK£ 

[0 02 4] 

[0 02 5 ] 3Eft<DJKJK 1 

[0026] coiantiaE-Kiaw, ^vx-?^^ 

0 ateJ:^* 1 Obi, C(DHz>iJ- 10 a, 10 bWO 
«>©IS»r>^ , l 2#£>D> ^®JT>7'1 2A>6<Dtt4 
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H5CC^0fctf-*jgift»finax <tt£J¥ t t <DIKH&*>> 

[0 05 1 ] */c, L"CW:. #tC^& 

[0052] <c*5, &m<D&*&<Dm7£mm£* sb«u 

ft*P <t* ^ <WiL«±i*W^<0iK^tBfH l/tl»m 
<t*) tflSl/ttJ:l* «AtfSBttpr*ftH«»# 

a*A*«K<b«iiirt kHzco«£ffli^) r— & 30 

[0 05 3] ,C Ct, ja±»^fc*rr*— ^rt^&0>^ 

3 x^^ommm^wm ft m A Koi » r bkh-t ft . 

[0 05 4] CO^^XvlfeftaSoasttW, £*T<Z>J: 

st^^n^o *-*-;n*. Ei9K:7jvr«fc5t<: % m 
w&ai&vm&titcVtykx&K) . c©*^-*-ju©18» , 

«\ ^Sfitt (HO (a) ) , Ji&fttm (139 
(b) ) . NOW (09 (c) ) ©3,o©*-FTiS» 

-K©;x»tt (n. D tasn, N=:#<aftis»©* 
(0, 0) »*a»»*«L-ci»s. 

[00 5 5] Kroos6 O .Kroos .T.Kein et al .Osc- 
illation of the keyhole in penetration laser from 
wedinq, 3 . Physic; Appl . Physic , Vol . 27(199-1)pp2023-20 
30) tfi&WM*- K*»6k tfmcjz^XJfr&tc^mMM 
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[0056] CCDKroos 6<DH-lUSA€r^6T ft 
frkOtc^v Xvft<DfflmkftfS&1& kHz <D$uE8CC® 

r. ^d- Kcc»ffi-rft©«, ^jaoiffi^SUb*- K** 
wi^e^iBi^jHtt^dosttt**** < &ftc<t*>6* 

K*53SBW"C*ftC i*^^Aft. 
[0057] SfctC, ^8-C7nU/cJ:^W:|»RIJraPSG^ 
PJt^fiS (CttWO. 3mm) KKttt=]. 6mm 

/»CC«Ul»+-*-^*^«3ilaft/c*i*^6ti 4 — 
IBIMBiiBiLTC^ftisB^Ccii, ±T©7-**K-ft 

-ensfl * * tpb <t & o taw s ti ft ^ ^ xv^ toxiz 

[0 0 5 8]Aj:^ v Jh8BHK*rtt2tSc©»7-^«:«*aig 

mia»«B#cciate 6 /cjaisstf* w <t i:t«-r saw© 
A^ft* ft c i # ft o 

[0 059] H«5©0^2 

-5 kHz IcOX, COJ^agSWtcfeWftfl-^KJffi*^ 
«>i**/c»*sna*J:hW!-r ft c i tc J; 0 iB»oftiFA*W 
trrrftk£>-c£>ft 0 u/c^o-c, ^fe^iamimjaio 
/c^cd^i ccfec^r. m l ^#Mbr^u/c^cD 
ii^^r^ftcD-c, ^crj^^ws-rft. fc/tu 

[00B03B1 1 l^, *3SS60^SS2. -rtc*>%; 

rararaG'i<DKifi63&^riaiffi"c*ft. i^M© 
«a» c <Dmmkft<Dm ^<o 2 iRT^a-c* ft . 
[oo6i] c(omfrh. m^&*mm*&&&cz> 

ma PolRSG = 0 . 3 m m £ »tc ^^^C ±M- 0 X C * ft C <L 
)W>3&>ft. Ud^r, Aftffl'^fcffiSr&SS <w*«) te 

^^^Lrt*ft<hWltt"rftC <h^-C*ft. C C-Cti: 
^filiLTO. 0 3 5 (V J ) <h L.T-enW±^:^JM 

ifjj^ftci^Ccto. *fm£rp<tc j t<Dm&&>m* 
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[0 0 6 2 ] tb«©/c«>w:l2 1 2 tc, ^ ;i/ 

< 1 WiB<Z>¥**> UfcDCRt»©ffl^»K*Pk'iPp 

[0 0 6 3] *SI*t§^>Jf^2^i, jM£1±£JI!«2&^ 
^4-5kHz<hltl^ C h«S«»Jt 
0. 8mm^*£/ta£>~C£>£* 'ftj:t>*>, 
1f XRHMO 9 - *i»H8^©i8««F<E> M$QK f max 

coiia® 5 **■ a a jsatt^«®ss-r e- * 20 
[0 06 4] $M(s«2r«A-v=i>ko 

-5{iSCCiBS$n/cb>lM 0^6Off#^T>^l 2' 

0 cci>i , iffijaiaisaKW^ffS^jg^* c ia* 

1 1 O^6<D(i-^CCJ:D^0*ra^>^l 4 0ft£<b; 
^M^./ct©^tC^>^* 1 4 O^iTL/TfS^CD^FM^^D 

3cc^u/cJ;*>k:— or^j:< ! cnrai i£jt.Tfc 

jWKSrt Pk£Pp£#8HLfr<Ti, 

.57,wo*ij^^T^^/c^)r^^, *>*>*>/u buccal, 

/cJ:^c, 2 o©-b >-9"i8ll)7 >^«rfflc>t P k i P 
p £#BI ITPk (Dfi^cD^jSffl lt^)J:t^ 
[0 0 6 5 ] |J?«&G>?fc»S3 

•fe>^I 0£ffllr»T:&-te>tM OCDntftCUVX] 5a$ 
fcli7^-f t (13 3 4-C^U>X^:[E7r;) fcSfttf* C 
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[006 6] ^"Ofiil. IF***? 4 1 3^'V3 

Xte^ C<DBBlSb/caJft»»ffi<k, U>Xl5 0a£ 

[0067] U>X*/dl7^-fttt; EI 1 5 tc^t 
cfc^tt (Ell 5 attl/>Xl 5 0 aCO^^, HI 5 b 
y^-^i* 1 5 0 b©^) . ^X^fcco^&i'J^ 

/dJ7^'-^t 1 5 0 bicj:0-fe>-^ 1 0 ©JBflJtt* 5 * 
<^r^>c<h^6s Ha3i02o(0-fe>1ttcJ:a^c j;or 

*~*-;UD££3fcP k©*OS/NJ:h««^S*>©ft>/ 

MenR^i4±T&. ccc7^^ti«^ 

(131 5 bCC^bfc&CO */c»t:>*-iHO<BX 

[03 1 ] *l£i4lffiU/cl/-fSS0p a aB^l^S 

[132] (a) tt^'-A0»*Pp*iJ;i?+'-*- 
)\><Dmt P k <ZMf -siWK i -te > U *^ft £ Ol^ m^r m 
m-C&V* (b) B^AOJBtP P 
Ife^P k ^^ftot*^. 

[13] ^©ai^ic<fcS^7X^*€:S:*uyt«# 
C0l^rJ1^b^^•r^®T , ^) 0 , ( a ) t 0 . 8 m 
m, (b) ttfiJll.'6mm, (c)WSJ»2. 9 mm 

<omm&ftft*fttWffiV*>*) . ( a > W«^0 . 8 m 
m, (b) t*KJ91-. 6mm, (c)»««2. : 9mm 

[B5 ] t*-^J^ife»i«/^iCDK!^7^^|g|M-C*> 

[13 7 ] mtomm<omMwm± t'~t>m$i®L£<om% 
[bis] mto&&m<Dfflm&ftft*mTmffiv> 

( a ) I aBSffflPiB W3G = 0 . 0 5 m in<D £ * 4 ( b ) ttl® 
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[ m 9 ] * - *- fr<offitb% -r & /c^oigjijn-c . 
< a ) izm&im*- k, ( b > w^tiftaiai*- k * 
(c) K^^n^hsr. 

jgass* i i own «** ria rar * & . 

[(311) 7 r ^X-y*©JB*»4^5 kHz«cteW4 
«^^il!^IWIBi©M**«Tiaiffir**. 

t§i 2] ^^xv*©Dc^©«-959tfl[ii»riniaj 

l»<hCDKIi»47S'rBIE-C*5 D v 10 

[0143 ^:^^3SfflL/cU-1f^SOu a uS1^^ 
{3© $ 6 CC ft!i<Dfl}/# £ T * £ • 
[015] ±8EB 1 4tC^L/cU>X*5j:a c r^^-^ 

[0 1 6 ] aaw) u-if ws©AH«aE*J**BWi'J"* 
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